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Introduction: . i ) . i
Incorporating US water level data in the network of the optimum differencing:

Accurate estimates of the rate of vertical crustal deformations due to Glacial Isostatic Adjustment (GIA) in Canada are
needed for many practical and scientific reasons. We used relevelled segments covering the period from1909 to 2003
and historical tide gauge records to determine the map of vertical crustal movements (VCM) for the region. However,
due to the lack of data in the central part of Canada, the estimates of postglacial rebound are uncertain in this area. In
Eastern and western parts of the Great Lakes, for example, there are not enough Canadian relevelled segments. On the
other hand, it is known that the postglacial rebound zero line passes through the Great Lakes and that the precise
locationg of the zero line depends highly on the contribution of US tide gauge records. Distribution of Canadian
geodetic data is shown in figure 1.

We use the method of differencing to treat the sea and the lake level trends in nearby tide gauges to cancel out the
common atmospheric and oceanic noises. Mean sea level trend of one tide gauge is used as a point velocity and the
rest of tide gauge records are differenced to obtain velocity differences. We compute the Pearson Linear correlation
coefficient for any pair of series to find out the optimum network of tide gauges for differencing (Vanicek et al., 1993).
In the Pacific coast, for example, we found out that the smallest standard deviation is associated with the linear trends
of Seattle, Wa. Table 1 lists the linear trends of the tide gauges along the pacific coast. It shows that some of the tide
gauges with shorter records in the Canadian coasts, display linear trend values which is close to their longer
counterparts in the US tide gauges when the method of differencing is used.

The US tide gages in the east were incorporated individually in the VCM, and the lake level gauges in the Great lakes
were considered in the differencing mode.

Table. 1 Sea level linear trends and the standard deviations of the tide gauges on
Pacific ocean (in mm/yr).
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Geodetic re-levelled segments: The original Canadian 1%t order leveling database was provided to us by Geodetic
Survey Division (GSD) of Natural Resources Canada. The National Geodetic Survey (NGS) provided us with US
levelling data within about 150 km from the Canadian border. The data were given in many files. The files are named
by their identifiers which makes it difficult to search for the leveling segments that were carried on over more than one
epochs. Figure 2 shows the map of US geodetic data near the Canadian border.

Incorporating the US re-levelling data in map of VCM in Canada:

In the compilation of the map of VCM, the height difference differences of a relevelled segment and lake level
differences between pairs of water level gauges supply the gradients of the linear vertical velocity surface. The
procedure involves the use of all the data simultaneously, therefore, the US re-levelling data are going to be put in the
same pot as Canadian geodetic data.

Discussion and conclusion:

Preliminary study of the combined network of differencing of Canadian tide gauges and US tide gauges on the Pacific
ocean shows the advantages of such incorporation in improving the standard deviations of the shorter records of some
of the tide gauges on the Canadian side. The area is a region of enhanced seismic hazard and is the focus of a variety
of geodetic investigations and postglacial modeling. The results shown in Table 1 can be interpreted in terms of
different processes, mainly plate-boundary related crustal deformations and glacial isostasy, and open new doors into
the selection of optimum models of postglacial rebound models in the region which can explain relative sea level
changes at this subduction zone. This is an ongoing study and needs further investigation.
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Figure 2: The distribution of all available Geodetic data in Canada and the northern US.




